REMARKS 

The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter is 
added thereby. Attached hereto is a marked-up version of the changes made to the 
specification by the present amendment. The attached page is captioned " Version 
With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-6 in favor of 
new claims 7-12. Claims 7-12 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1-6 in order to 
present those claims in accordance with preferred United States Patent Practice 
would have been too extensive, and thus would have been too burdensome. The 
present amendment is intended for clarification purposes only and not for substantial 
reasons related to patentability pursuant to 35 U.S.C. §§101, 102, 103 or 112. 
Indeed, the cancellation of claims 1-6 does not constitute an intent on the part of the 
Applicants to surrender any of the subject matter of claims 1-6. 

Early consideration on the merits is respectfully requested. 

Respectfully submitted, 
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William E. Vaughan 

Bell, Boyd & Lloyd LLC 

P. O. Box 1135 

Chicago, Illinois 60690-1135 

(312) 807-4292 

Attorneys for Applicants 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In The Specification: 

The Specification of the present application, including the Abstract, has 
been amended as follows: 

SPECIFICATION 
TITLE 

M e thod for t e sting oubDcribor acc e ss lin e s 

METHOD FOR TESTING SUBSCRIBER ACCESS LINES 
BACKGROUND OF THE INVENTION 

The present invention relates to a method for testing subscriber access lines, 
together with an associated subscriber line circuit and a connected subscriber 
terminal in a digital telecommunications system. 

Until now, subscriber lines have been tested predominantly using central test 
facilities which are switched on by setting up a test connection to the relevant 
subscriber line. This m e ans that such As such, these tests are carried out routinely 
only at relatively long time intervals, which are in the order of magnitude of weeks or 
even months. In practice, this m e ans that therefore, a very high percentage of faults 
which occur originate from customer complaints which, depending on the nature of 
the fault, are often made a considerable time after a fault was originally found. This 
thus makes it considerably more difficult to organize fault rectification as quickly as 
possible. 

However, it is also already known for subscriber line circuits whose functions 
are at least partially provided by using a digital signal processor to use this digital 
signal processor for evaluating line parameters-andi thus a for carrying out tests T as 
well (European Patent Application 0 451 759 A3). In the case of the known 
solution, access points to the transmission path and to the reception path of the 
subscriber line are provided at which voltages occur during operation of the 
subscriber line circuit which are evaluated in different combinations to produce a 
specific test result. 

Thus, here, the testing of subscriber access lines is localized and can be 
carried out online. Owing to the performance of modern digital signal processors. 
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their utilization level is well below full load when carrying out subscriber access 
functions. 

Owing to th e p e rformanc e of modern digital signal processors, th e ir 
utilization l e v e l is w e ll b e low full load wh e n carrying out subscrib e r acc e ss 
5 functions. 

Thus, with With the known test concept that has been mentioned, it is 
possible to carry out a number of different test functions to identify malfunctions 
virtually all the time, automatically and successively. The term virtually all the time 
encapsulates the difference between this and a continuous test determination, which 
10 results firstly from the fact that a digital signal processor (as mentioned) has another 
main task in this context and secondly from the fact that it is likewise responsible for 
a number of subscriber lines?; therefore^ theft being available to the individual lines 
only in the time-division multiplex mode. 

Thus, as a rule, such integrated test systems allow faults in the subscriber 
15 access area to be identified and, depending on the nature of the fault, possibly even to 
be rectified before they have been noticed by the customer. An object of the present 
invention, therefore, is to utilize the capabilities of such an integrated test concept to 
further enhance customer usefulness. 

The obj e ct of th e inv e ntion is now to utiliz e th e capabiliti e s of such an 
20 int e grat e d t e st conc e pt to furth e r e nhanc e custom e r us e fuln e ss. 

This obj e ct is achi e v e d by a m e thod as claim e d in pat e nt claim 1 . 

SUMMARY OF THE INVENTION 
According to this claim the present invention , the test result data, which ar e is 
determined locally in the known manner, a*e is gathered at a central point while 
25 observing specific selection criteria and, in specific requirement situations, ape is 
transmitted to specific locations in the subscriber access area with which the 
subscriber access lines are associated. 

When the method according to the present invention is used, the functional 
tests on an individual subscriber line can be carried out at intervals of minutes. 
30 Furth e r r e fin e m e nts of th e inv e ntion ar e charact e riz e d in th e d e p e nd e nt 

claims. 
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According to claim 2 In an embodiment , test data results gathered at a central 
point are transmitted to the location at which defect-rectification measures are 
currently being carried out, provided they relate to the geographical area of interest. 
This measure results in advantages relating to those defect-rectification and 
5 maintenance measures in which there is a risk of causing defects on adjacent 

subscriber lines 7 ; for example^ in the case of cross-connection measures. If test result 
data a*e is available to a maintenance technician immediately after cross-connection 
of a subscriber access line in a distribution box, with such data relating to the other 
subscriber access lines which are accessible in this distribution box and also being up 

1 0 to date since the test according to the present invention is carried out virtually all the 
time, then it is possible to identify such consequential faults, and to rectify them once 
again at the same time. 

According to claim 3 In another embodiment , when test result data a*e is 
transmitted to the location where the defect-rectification measure is being carried out, 

15 a time restriction is preferably implemented in addition to the geographical 

limitation, such that the only test result data transmitted is the data which originated 
close in time to the time at which the measure was carried out at the 
defect-rectification location. This allows any causal relationship between the defect- 
rectification measure and consequential faults to be identified even better. 

20 Claim 4 provid e s for In a further embodiment, fault signaling is provided for 

relating to the occurrence of a telecommunications connection to be supplied to 
relevant telecommunications subscribers, thus informing the subscriber of a 
functional defect before he finds it out for himself. 

According to claim 5 Pursuant to another embodiment , such signaling can be 

25 carried out, in the case of an outgoing telecommunications connection, during the 
occurrence of the dialing tone. 

According to claim 6 In accordance with vet another embodiment , in the case 
of incoming telecommunications connections, information about the presence of a 
functional defect is produced in the form of an announcement, with a conference 

30 connection being set up for this purpose. 
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The inv e ntion will b e explained in ov e n mor e d e tail in th e following t e xt with 
r e f e r e nc e to an e x e mplary e mbodim e nt, and with r e f e r e nce b e ing mad e to a drawing, 
in which: 

Additional features and advantages of the present invention are described in, 
5 and will be apparent from, the following Detailed Description of the Invention and 
the Figures. 

BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 shows the block diagram of a telecommunications switching system, 
in which the line test is carried out centrally^ 
1 0 Figure 2 shows a corresponding illustration of a telecommunications 

switching system in which the line test is carried out in the manner according to the 
teachings of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Figure 1 shows a so-called digital subscriber line unit DLU, a line trunk 
15 group LTG, a central switching network SN and a central coordination processor CP 
as the major components of a telecommunications switching system. 

The digital subscriber line unit DLU is connected to subscriber lines TL 
which are connected to subscriber terminals that are not illustrated here. In 
practice, there may be up to 1000 lines here. Furthermore, other access lines may also 
20 may be connected for connection to private branch exchange systems to which a 

corresponding situation to that relating to use of the method according to the present 
invention applies, although this will not be described any further in the following 
text. 

In the digital subscriber line unit DLU, the subscriber lines open into 
25 subscriber-line-specific subscriber line circuits SLC. In the present case, 16 such 

subscriber line circuits are A in each case A combined to form a subscriber line module 
assembly SLMA. 

In practice, there are a large number of such digital subscriber line units 
which may be arranged remotely or in the area close to the switching center. In one 
30 implemented embodiment, they are connected to two of the line trunk groups LTG in 
each case, for reliability reasons. 
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A common measurement device MK is provided for centralized testing of 
said the subscriber lines TL together with the subscriber terminals connected to them 
and the line-specific subscriber line circuits SLC. The optional connection of this 
measurement device to said the subscriber-specific components is provided via a 
5 coupler assembly KG in the digital line unit DLU. 

In order to carry out tests on said the parts by m e ans of via the measurement 
device MK, test connections are set up to an external test system ET and are routed 
via the telecommunications network PSTN, which is also part of the 
telecommunications switching center, part of which is illustrated and described. 

1 0 Th e figur e Figure 1 also shows a maintenance center BCT associated with the 

switching center and from where the tests to be carried out are initiated. 

Said The subscriber line circuits SLC essentially carry out the functions of 
subscriber line supply, overvoltage protection, call supply for reception and 
transmission of signals from and to the terminals, coding and filtering, and 

1 5 two-wire/ four- wire conversion. 

In the telecommunications switching center shown in Figure 2, in which the 
method according to the present invention is used, it is assumed that some of the 
functions of the subscriber line circuits SLC, specifically in particular those relating 
to coding and filtering and two-wire/four-wire conversion, are carried out using a 

20 digital signal processor, which can be provided either on a subscriber-specific basis, 
that is to say as a component of a subscriber line circuit, or for a group of, for 
example, four or eight subscriber line circuits jointly?; that io to oay i.e., as a 
component of the subscriber line module assembly SLMA. 

Modern digital signal processors are sufficiently powerful that they are not 

25 overloaded by said the functions relating to the subscriber line. In addition to these 
tasks, they are therefore used for handling test tasks relating to the subscriber lines, 
subscriber terminals and subscriber circuits. For this purpose, such signal processors 
have access via a digital interface to various points in the reception path and the 
transmission path of the subscriber access line, and can thus evaluate different 

30 combinations of voltages occurring at these points and, from this, determine 

resistance and capacitance values from which it is possible to deduce serviceability or 
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the presence of faults and defects in subscriber access lines; in this context see also 
the abovementioned European Patent Application 0 451 759 A3. 

Thus, in contrast to the situation described with reference to Figure 1, the test 
functions are decentralized and are integrated in the subscriber line circuits SLC or in 
5 the subscriber line module assemblies SLMA composed of such subscriber line 
circuits. In Figure 2, this is indicated by the suffix ILTF (Integrated Line Test 
Functions) for the designation of the subscriber line module assemblies SLMA. 

The locally determined test result data a*e is signaled to the maintenance 
center BCT/ILMP, where th e y ar e it is gathered. The test results can be evaluated 

10 using existing test systems, ET, for which reason one such system is also indicated in 
Figure 2. The additional designation ILMP (Integrated Line Maintenance Position) 
following the designation BCT, referring to the maintenance center, in this case 
indicates that the test functions are carried out autonomously. 

It eaft also can be seen from Figure 2 that there is no need for any local 

15 measurement devices MK or the coupler assemblies required for their connection. 

In specific requirement situations, the test result values which have been 
gathered are transmitted while observing specific selection criteria to specific 
locations in the subscriber access area associated with those subscriber access lines 
from which the test results originate. 

20 Such a requirement situation may arise, for example, when 

effect-rectification or maintenance measures are being carried out on a distribution 
box. Test result data related to the lines that are accessible there can, according to the 
present invention, be transmitted to this location where they can be identified by 
moano of via a suitable appliance connected there. Since the test data is 

25 determined virtually all the time, the test data we is up to date, so that the reaction to 
defect-rectification measures or maintenance measures which have been carried out, 
such as cross-connections, can be identified directly in situ. In particular, it is 
possible to identify the fact that consequential faults have occurred in the course of 
the measures being carried out, and these ea» then also can be rectified. The 

30 unambiguity of any relationship between a measure carried out and the test result 
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obtained can be enhanced by the transmission of test result data being limited to data 
which has originated close in time to the time at which the measures were carried out. 

Alternatively, the test result data can be transmitted from the location where 
they have been gathered to notify a telecommunications subscriber affected by them 
of such faults in the course of setting up a telecommunications connection, or while 
such a connection is in existence. 

In the case of an outgoing connection, the fault message can be produced 
during the occurrence of the dialing tone, and in the case of an incoming connection 
it can be in the form of an announcement, for which purpose a conference connection 
is set up, in which the maintenance center is included. 

Although the present invention has been described with reference to specific 
embodiments, those of skill in the art will recognize that changes may be made 
thereto without departing from the spirit and scope of the invention as set forth in the 
hereafter appended claims. 
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Abstract 

ABSTRACT OF THE DISCLOSURE 
M e thod for t e sting subscrib e r acc e ss lin e s 

The A method for testing subscriber access lines wherein the test is carried 
out locally, online and virtually all the time with the assistance of the digital signal 
processor for the subscriber line. The test results are gathered at a central point and 
are signaled from there T ; when required, to specific locations in the subscriber access 
network, for example^ to a distribution node where maintenance work is currently 
being carried out. 

Figur e 2 
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